I HAVE had about a year's experience of ionic medication in pelvic diseases since I read a paper on that subject at the meeting of this Section in Glasgow; and my results have at least come up to my expectations. No treatment can be expected to give perfect results in all cases; and some of my very severe ones have proved that additional experience is required before the full benefit of this treatment will be obtained. In vulvitis the pad of absorbent cotton soaked in the ionic solution and kept closely applied in the manner recommended by me, though a useful method of treatment, is not an ideal one. The application to the vagina and cervix by means of the special speculum with its fittings which I have been using gives perfect results in erosions around the os and in septic conditions of the vaginal portion of the cervix. No treatment indeed by other measures has hitherto come up to it. Though some of the fluid, however, filled the uterine end of the vagina, passing into the cavity of the cervix and in a less degree into the cavity of the uterus, I felt that there might be devised a much more thorough method of applying the solution to the whole of the vulva, distending the vagina with the fluid and filling the cavity of the uterus with it.
The usual method of treating endometritis in ionic medication has been by means of a zinc or copper probe, and this has often given me excellent results. But when applying it by way of experiment to a thick part of the alimentary canal of the os, having a smooth surface like that MY-6 of the interior of the uterus, I found that the electro-chemllical action was almost entirely limited to the track of the metallic electrode.
With a miiedicinal dose of 300 milliampere-minutes the penetration and the extension laterally almlounted to about P5 millimetres. This is a satisfactory degree of penetration, but the surface influenced by the electrode is only about one-fourth part of that of the endometrium near the fundus. If, therefore, there is a uterine haemorrhage due to a glandular endometritis, especially to that form of this affection called endometritis fungosa, one application of the probe can be of little avail in the cavity of the uterus, although in the cervical cavity, and at that part of the uterine cavity near the internal os, a sufficient breadth of action may result. It may be said that by moving the probe over the whole surface of the uterus during each application what is desired might be obtained. There are, however, several objections to this. In the first place the cervical cavity and the lower angle of the uterine cavity would get too much by the time that portion near the fundus had had enough. In the second place there is the necessity in the case of the copper electrode of requiring to reverse the current for a minute or two at each alteration of the position of the probe. There is also the risk of tearing away the electrode before it has had sufficient time to loosen, with resulting pain and probably bleeding. One advantage of the zinc uterine probe over the copper one is that there is no necessity to reverse the current as in the case of the latter metal; for the former can be easily and painlessly slipped out even after a prolonged application. I have always felt, however, that the grip of the copper probe by the tissues was an evidence of its greater astringent and haemostatic power as compared with the zinc electrode. Leduc rem-larks in his book on electric ions and their use in medicine that " experience shows the zinc ion to be the best coagulating agent known to medicine."* Can anyone here speak on this question frolmi his own experience so far as the direct application of the metals goes ? Timne will be required to deternmine whether the copper or the zinc ion is to be preferred as an astringent and antiseptic when applied in the form of solution. I suspect that the latter passes into the tissues more as a solution and less as an insoluble powder than does the copper. This, which at first may seem an advantage, is really not so; since, when in a soluble condition, it will be more readily carried away by the blood-stream instead of remaining in the protoplasm of the cells till it has undergone a slow process of solution. The degree to which this will take place will, I believe, from several experiments I have made, depend in part on the proportion of chloride of sodium in the salines of the tissues; the zinc and copper, especially the former, being more soluble in the tissue fluids the more the chloride of sodiumn is present there. The fact that sometimes the current has to be reversed for a long and sometimes for a short time before the probe can be withdrawn in the case of the copper may have this for its explanation.
From what I have said it will be clear that in my mind the great desideratum in pelvic ionic medication is an apparatus which will enable the ions to enter the tissues of the whole of the parts affected sufficiently deeply to destroy the septic condition uniformly-not to excess in one part and insufficiently in another. Now in woman a septic condition more or less in degree generally exists throughout the whole genital tract in the great majority of her pelvic troubles. Some instrument therefore which will enable the physician to apply at one and the same time the ionic solution to the whole of the genital surface, from the vulva to the orifices of the Fallopian tubes, must be a distinct gain in pelvic ionic medication. This I have set myself to design, and I think with success. Some improvements no doubt will suggest themselves from further experience, but the apparatus is, I believe, efficient and sufficiently under control, so that whilst no part of the vulva can escape the vagina and the uterus are ballooned by the solutions. The walls are therefore stretched, all folds of mucous membrane are opened and gland orifices -are exposed and rendered gaping, as if soliciting the entrance of the ions into their interior. Moreover, in tubal disease when septic tubes commnunicate with the uterine cavity the solution will reach their interior, and the complete control of the pressure rendered possible by a mneasured head of the solution will make any danger of rupture of such tubes practically impossible.
It may be asked to what extent a vulvo-vaginal electrode will insure ionization of all the parts with which the solution is in contact. Will the current not tell mainly on the vulva, the current passing from the place of contact of the electrode direct to the neutral electrode through the tissues and to a slight extent only through the solution ? Now with the solution generally employed--a 1 per cent. one-the current will pass equally by the solution in the vagina and uterus and by the rest of the tissues, for the electric conductivity of the tissues is practically that of the blood and the electric conductivity of the blood is that of its saline contents. These are, I find, roughly about 1 per cent. of the fluid of the tissue, so that with this strength of ionic solution a large part of the current will be lost so far as ionic action is concerned. This has led me to use a solution having a specific gravity of 1020 to 1025, which is about three times the strength of a 1 per cent. saline solution. A solution of cupric chloride of this strength] would undoubtedly act as a caustic to the walls of the vagina, so I get over this difficulty by adding as much chloride of sodium to the 1 per cent. copper solution as makes the fluid of this density. This may be made by taking 2 oz. of a 10 per cent. solution of cupric chloride and 2 oz. of a saturated solution of common salt, and making up with water to 20 oz. There will thus pass by the ionic solution about twice as much current as by the soft parts of the pelvis. Of course a larger amount of current will, in this case, be required to force the same amount of copper into the tissues as would be the case if a solution of copper only were being used. Nor is it only a question of a larger amount of current entering the tissues from the ionic solution owing to its increased conductivity, for the electrode practically then becomes, in virtue of this greater electric conductivity, not simply the part in contact with the vulva, but the solution in contact with the whole of the vagina and cavity of the uterus. I find a head of solution of about 8 in. as much as enables the vagina to retain from 2 oz. to 6 oz. of fluid, the amount depending on the size of the vagina and the tone of its walls. More than this causes a sense of distension, only rarely of pain. If there is the latter, and especially if in the sides of the pelvis, some fluid is at once run off. Although the apparatus requires careful watching during the whole of the application it is at all times under absolute control. Indeed, I find that before a dangerous amount of distension is reached the solution forces its way in part out of the vulva, and considerable pressure is generally required to keep this from occurring. This pressure, however, is never distressing if the electrode is properly applied owing partly to the pressure spring attached to its handle. The angle which the pressure rod should make with the surface of the couch is about 20' or 300; the more the relaxation of the perineum the less should this angle be. You will observe that there are two channels for the fluid in the electrode-an upper inlet and a lower outlet. The former requires to have a flexible tube about 3 in. in length inserted into it to carry the solution to the end of the vagina; since the vaginal portion of the metallic electrode is short in order to render it impossible for even severe pressure to injure the vagina. Indeed, without the flexible tube the solution will sometimes fail to enter the vagina at all, being at once returned by the exit tube. There will then be a considerable head of solution in the burette, but no fluid in the vagina. By raising o-lowering the burette, however, it will be found that under these circumstances the level of the head of solution rises and falls with the burette, whereas with the vagina ballooned with the fluid the top of the solution remains at the same height relative to the vaginal inlet no matter whether the burette is raised or lowered, though there is a slight regular up and down motion due to respiration. It is thus always possible to know to what extent the cavity of the vagina is filled apart from thesensations of the patient.
By manipulation of the clamps on the indiarubber tubes and the stop-cock in the burette the quantity of fluid retained can be measured ..id,. _~~~~~~~~~~~~~~~F IG 1 at the close of the seance. The electrode is held against the vulva by fixing the brass retaining rod against the upright of a retort stand which is prevented from tilting by a heavy bag of shot, which rests on its base. This rod is long enough to extend sufficiently beyond the edge of the slipper bedpan, which is under the patient as she lies on her back on the couch. The terminal is conveniently attached to the stem of the retort stand (figs. 1 and 2).
Previous to applying this instrument all discharge should be removed from the vagina and from the cervical cavity through an ordinary speculum, and before allowing the fluid to be retained in the vagina after the application of the electrode a certain amount of the solution is passed through and allowed to flow out so that the parts are made perfectly free from discharge. The clamp at the exit tube is then compressed and the stop-cock of the burette opened, when as the vagina distends the fluid rises gradually in the burette. There is usually some escape from the vulva, but a steady level can be easily maintained by manipulation of the clamp controlling the inlet tube which carries the fluid from a reservoir placed at a suitable height. To explain the working of the apparatus to you practically I have had a sponge bag tied to the vaginal portion of the electrode, and you will observe that a FIG. 2. head of fluid of about 8 in., which is that generally employed by me, suffices to lift a shot bag placed on the top of the sponge bag, the weight of the former being about 4 lb. or 5 lb. This is evidently sufficient to overcome the pressure on the roof of the pelvis when the patient is in the dorsal position. The metallic electrode must be separated from the surface of the vagina and vulva by about four or five layers of surgeon's lint soaked in the solution. I show you a convenient method of doing this.
Should the septic condition in the interior of the uterus penetrate deeply into its walls, in which case curettage is of no avail, there can be passed into the uterus, after cleansing its canal, a hollow, perforated vulcanite stem pessary covered with cotton wool. This will ensure complete distension of the whole of the cavity of the uterus. Since no part of the stem pessary in the vaginaa can be pressed upon by the electrode applied to the vulva and to the anterior part of the vagina, no danger can arise from even severe pressure where this is necessary to retain the fluid in the vagina.
Figs. 3 and 4. illustrate and explain the mode of application of the instruments used by me in the ordinary forms of pelvic ionization. In the case of the spiral metal electrode and the carbon one, the binding screw serves at once for fixing the electrode on to the speculum and for the insertion of the long rod of the electrode handle. In the case of the uterine probe, however, two binding screws are necessary, since the special speculum one requires to be slipped along the probe, according to the amount of insertion into the uterus required, whilst the second binding screw serves to attach the probe to the electrode handle and fix it on the speculum. Dr. LEWIS JONES said that Dr. Sloan's very interesting paper served to emphasize a point which was important in attempting to produce healing in sinuses by ionic methods-namely, that it was not possible to cure a sinus by ionization if only four-fifths or nine-tenths of its surface received the ions while the remainder escaped. So doubtless in the treatment of vaginal and vulvar disorders the importance of causing the ions to reach every part was paramount. To ionize one part and to leave another part undone was to lead to failure. He felt sure that members could congratulate Dr. Samuel Sloan on the ingenuity of his apparatus, designed as it was to make the ionization a thorough one. Probably some members of the Section would remember that Dr. Margaret Cleaves, of New York, bad already advocated ionization by means of a hydrostatic apparatus in the treatment of vaginal conditions, using an irrigator with a soft rubber pad to block the entrance to the vulva. Dr. Sloan's apparatus seemed to be more elaborated, and perhaps more thorough, than that of Dr. Cleaves, but he mentioned the point because he thought the lady deserved credit for priority in the combination of ionization with a douche for the female genital apparatus. In regard to the relative advantages of the metals zinc and copper for ionization, there was a difficulty with all the heavy metals when used as ions-namely, that phosphates were formed which were insoluble, and the ions were therefore thrown olt of action almost as soon as they penetrated the mucous membrane and came in contact with the juices of the body. Zinc phosphate was the more soluble, and therefore zinc would probably penetrate a little more deeply than copper. When iodides or salicylates were used as ions, the difficulty did not arise; but in the case of metals, copper and zinc, which excelled in antiseptic properties, it was a serious one as they passed out of the ionic condition and were carried no further by the current. He wished also to refer to a small technical point arising in the paper-namely, the proposal to add sodium chloride to the copper solution to increase its specific gravity, for if this were done a part of the current would convey sodium ions and not copper.
An Apparatus for the Production of continuously maintained
Oscillations of Electricity, and the Application of them in Therapeusis.
By HORACE MANDERS, F.R.C.S.
IT is not my intention this evening to go much into detail as to how these currents of continuously mnaintained oscillation are produced. I dealt with this part of the subject fairly fully in my lecture to this Section in December last. Those of you who were present may remember it, and those who were not may read it in the Proceedings of the Royal Society of Medicine. My present object is to demonstrate the apparatus which you see before you and show it in action. It consists of a framework of stout oak 3 ft. 6 in. in height and 14 in. square. It is roofed in with a square oaken slab, which supports the arc-gap chamber, the electrodes of which in this case are of zinc for the positive and aluminium for the negative. The framework below is divided into two compartments to contain the inductance and the condensers. On the outside of the framework is the lamp resistance, and below it is the choke coil. I prefer lamps to other rheostats, because one can tell at once by the increase in the light when the arc requires adjustment.
I will just give on the blackboard a diagram of the dispositions I am here using, so as to make all clear. Here (A) is the arc-gap chamber, with the shape of the electrodes as I prefer them to be. You will see that it is Vrovided with a valve for the admission of air or other gases
